Objectives: This paper discusses the benefits that a 'realist' approach can bring to an outcome study using the example of a nutritional intervention offered as an adjunct to the existing smoking cessation programmes to limit post-cessation weight gain. Subjects and setting: Participants of a smoking cessation programme in areas of deprivation in the north, south and west of Glasgow. Results: A realist approach enabled the development of a framework able to investigate both implementation and outcomes of the intervention. Drawing on theoretical and experiential knowledge, context-mechanism-outcome hypotheses were developed for further testing at later stages of evaluation. This will focus the further stages of evaluation on testing these specific hypotheses using outcome data collected at the end of the intervention. Conclusion: Adopting such an evaluation approach enables integration of process and outcome data that will refine our understanding of contexts and mechanisms, which are associated with these behavioural changes. It can aid further policy decisions by identifying the type of participant and circumstances that are associated with positive outcomes and those subgroups of participants that can be targeted more effectively using other approaches.
Introduction
Realistic evaluation starts from the premise that no social intervention delivers consistent outcomes across an entire population; instead, variations in contexts, delivery mechanisms and individual motivations influence impact (Pawson and Tilley, 1997) . The approach is theory-driven and seeks to cumulate learning across evaluations regarding the contexts within which particular mechanisms trigger certain outcomes; in other words, what works for whom in what circumstances (Pawson and Tilley, 1997) . It was developed as a formal approach to evaluation that has been used across a range of social interventions (Mackenzie and Benzeval, 2005; Blamey and Mackenzie, 2007; Leone, 2008) and has been further elaborated as an approach to synthesizing research (Pawson, 2006) . This paper illustrates the approach and its potential benefits to nutritional outcome studies. First, it summarizes what is known about the inter-relationship between smoking cessation and weight gain, before describing an intervention developed to reduce weight gain which otherwise occurs with nicotine withdrawal. It then expands on the rationale for using a realist framework for the study and illustrates how this helps in shaping evaluation questions.
Smoking cessation has been identified as a period when people are likely to gain weight, which in turn is a barrier to attempting and maintaining cessation (Pomerleau et al., 2001; NICE, 2006) . This multi-factorial problem is associated with two sets of behavioural changes-weight control and smoking cessation (Alberg et al., 2007) . It occurs because of the removal of a smoking-related increase in the metabolic rate, together with increased appetite and changes in food choices. After cessation, smokers usually increase their caloric intake as it attenuates the discomfort of nicotine withdrawal and helps relieve stress and depression associated with relapse (Perkins et al., 1997) . Approximately 80% of smokers gain 5-6 kg of weight after cessation and for some weight gain can be much more. With more than 25% of smokers being obese, the risk of gaining weight after cessation can have huge health consequences (Audrain et al., 1995) .
The literature provides many pointers that help identify those likely to gain weight after smoking cessation. Postcessation weight gain tends to be greater among women (Williamson et al., 1991; Borrelli et al., 2001) , younger age groups (Froom et al., 1999) and deprived populations (Swan and Carmelli, 1995) . However, the picture is ambiguous for predictors of post-cessation weight gain, such as body mass index at the time of entry to smoking cessation programmes, degree of addiction and participant motivation. For example, a higher body mass index may be associated with smaller weight gains immediately after quitting, but it is a strong predictor of obesity in long-term follow-up (Williamson et al., 1991; Froom et al., 1999) . Some studies indicate that heavier smokers experience greater weight gain post cessation (Hall et al., 1986; Perkins, 1993) ; others indicate that light smoking attenuates weight gain (Mizoue et al., 1998) . Some have found no relationship between the degree of addiction and weight gain (Talcott et al., 1995; Klesges et al., 1997) . King et al. (1996) have suggested that mediating mechanisms, such as 'decisional balance' and 'self-efficacy,' influence behavioural changes like smoking, eating habits and physical activity. 'Decisional balance' relates to an individual's ability to weigh-up the pros and cons of a certain behaviour, whereas 'self-efficacy' is an individual's judgement regarding how effectively they can resist the temptation to indulge in an unhealthy behaviour (Clark et al., 1991; Plummer et al., 2001) . Although making changes to smoking and dietary habits requires similar cognitive mechanisms, cessation interventions that include weight control components yield mixed results and the reasons for this heterogeneity are not well understood (Spring et al., 2004) .
For many smokers, the disadvantages of smoking cessation, particularly weight gain, are recognized soon after cessation, while the advantages at cessation seem less certain and occur further in the future (Williamson et al., 1991; Filozof et al., 2004; Pisinger and Jorgensen, 2007) . As a result, most smokers are concerned about weight gain during cessation, but the relationship between weight concerns and post-cessation weight gain is unclear. Several studies have found that a greater concern about weight gain is associated with poorer rates of quitting (Pomerleau et al., 2000) , but a study by Pisinger and Jorgensen (2007) indicated that a health-conscious smoker may be more successful at quitting. In the United States, Hall et al. (1992) and Pirie et al. (1992) showed that offering weight management advice to smoking cessation participants did not significantly prevent weight gain or improve cessation rates. However, Perkins and colleagues (2001) showed that behavioural weight control techniques helped to limit weight gain up to 4 weeks after the day of quitting, and that cognitive behavioural therapy helped to attenuate weight gain and relapse rates up to a year after quitting.
It has been suggested that offering advice to smoking cessation participants regarding weight control may place a behavioural burden on them and may interfere with their coping strategies (Hall et al., 1992) . However, recent evidence suggests that behavioural weight management interventions offered after smoking cessation do not undermine either cessation or weight management (Spring et al., 2004) .
One theoretical model that can be applied to behavioural change interventions, including smoking cessation and some nutritional interventions, is the transtheoretical model of change (or Stages of Change model) which predicts that the likelihood of behavioural change is dependent on which stage an individual is at. The five stages are pre-contemplation (no intention to change behaviour in the next 6 months), contemplation (intention to change behaviour in the next 6 months), preparation (considering changing behaviour in the next 30 days with a previous attempt in the last year), action (progressively changing behaviour for B6 months) and maintenance (integrating new behaviours into their lifestyle and preventing relapse) (Prochaska and DiClemente, 1983) . The model assumes that the passage through these steps is often not linear and may include relapse (Haslam and Draper, 2000; Ruggiero et al., 2000) . It is also influenced by variables, such as decisional balance (pros and cons) and self-efficacy (temptations) (Prochaska and DiClemente, 1983; DiClemente et al., 1991; Haslam and Draper, 2000) . Thus, transition can be mediated by cognitive-experiential and behavioural techniques. (Carbonari et al., 1999; Mallin, 2002 ). Tailoring interventions to the level of an individual's readiness to change often results in better outcomes, but whether it is effective in encouraging an individual to change multiple behaviours is uncertain (Prochaska and DiClemente, 1983; Prochaska et al., 1992; Carbonari et al., 1999; Aveyard et al., 2006) .
The literature suggests that weight concerns increase as the smoker passes through the stages of change (Alberg et al., 2007) . Hence, providing a smoker with a pre-planned stagematched intervention that offers advice and practical tools required to limit weight gain immediately after the quit attempt, may encourage cessation and weight management. However, research has indicated that stage-matched interventions do not appreciate the complexity of behavioural change and that the model does not take into account predictive factors that are not under volitional control, such as socio-economic status, age and gender (Armitage and Conner, 2000; Adams and White, 2005; Brug et al., 2005) . For example, several studies have shown that deprived populations often have poorer weight control practices because of poorer education, greater belief in the influence of chance on health and less health consciousness compared to affluent populations (Wardle and Steptoe, 2003; McLaren, 2007) . As a result, stage progression that is based on participant motivation is not always followed by behavioural change. Hence, although the trans-theoretical model offers a key theoretical framework for understanding behavioural change, it leaves questions unanswered about what aspects of weight management interventions work for specific individuals in specific circumstances (Aveyard et al., 2008) .
The nutritional intervention and its outcome evaluation
The nutritional intervention, which is being delivered to smoking cessation participants from deprived areas in Glasgow, is based on the Transtheoretical Model. Eight Maudsley-trained smoking cessation advisors working in the Greater Glasgow area were recruited to deliver dietary advice to smoking cessation participants (Hajek, 1989) . The advisors attended a 3-day training course and received training on delivering advice regarding diet, physical activity and cognitive behavioural techniques.
The nutritional intervention is being delivered as part of a cluster randomized study with a smoking cessation class being the unit of randomization. The study aims to determine whether a stage-matched intervention that delivers dietary advice to smoking cessation participants will (1) influence their food choices, (2) minimize post-cessation weight gain and (3) result in better smoking cessation maintenance. The primary outcome will be the difference in percentage weight gain from baseline at 24 weeks between the intervention and control groups.
In Glasgow, smoking cessation classes are Maudsley-based (Hajek, 1989) , run for 7 weeks and are conducted at local health or community centres. During the first 2 weeks of smoking cessation, participants are informed about the nutritional study. During the third week of their smoking cessation classes, when the group starts to abstain from smoking, participants are recruited to the nutritional study and baseline data are collected. Randomization is carried out through an Interactive Voice Response system, which prevents the advisor from influencing whether a class is assigned to be control or intervention. Figures 1 and 2 include flowcharts illustrating the stages of the study.
Rationale for choosing a realist evaluation approach
The Food Standards Agency commissioned the study and was keen that the researchers provide a process evaluation of implementing such an intervention. Instead of adopting a process evaluation that would sit alongside the existing outcome study, it was decided that realist evaluation would offer an opportunity to develop an integrated outcome and process evaluation framework and would advance theoretical understanding of the best circumstances for increasing the impact of nutritional interventions for those inclined to stop smoking (Koenig, 2009) .
In their seminal text Realistic Evaluation, Pawson and Tilley (1997) argue that neither traditional randomized experiments nor qualitative assessments of social interventions necessarily yield sufficient findings for policy makers and practitioners. The primary flaws of the experimental approach, as they see it, are, first, that it does not value contextual learning-variations in contexts and individuals are inconveniences to be swept away through randomization rather than to be understood as vital ingredients in the mix that will determine whether successful outcomes are triggered. Second, experimental approaches can underplay the complexity of interventions, treating attempts to intervene in social behaviour change as unitary interventions rather than a myriad of components, each of which might lead to change in positive and negative ways. They criticize qualitative approaches in isolation as being insufficiently able to generalize beyond their local contexts and not designed to measure outcomes in representative samples.
A realist approach to evaluation provides a framework for interrogating the process of implementing an intervention and its resulting outcomes, not as an end in themselves, but as a means of testing and advancing theoretical understanding of how aspects of the intervention in certain circumstances trigger different types of outcome. In other words, the task of the evaluation is to identify what types of context (C) and mechanisms (M) produce which outcomes (O). The realistic evaluator, according to Pawson and Tilley (1997) , has to identify particularly salient CMO configurations within the intervention under consideration derived from existing theoretical and experiential knowledge and prioritize those that will merit focus within the resources of the evaluation. It follows that realist evaluation is particularly suited to complex behavioural change programmes in ecological settings and to continuous improvements to programmes.
Evaluation of the nutritional intervention using a realistic approach
This section of the paper describes how a realist approach was operationalized within the context of this nutritional intervention and illustrates some of its early contributions to the overall evaluation. It is informed by the work of Pawson and Tilley (1997) , but a key deviation is that while Pawson and Tilley were fundamentally sceptical about the value of a randomized design, this study has such a design at its core. The approach taken in this evaluation is also informed by the interpretation of realist evaluation provided by Blamey and Mackenzie (2007) .
First, a review of the existing literature and initial interviews with smoking cessation advisors were undertaken to help develop an understanding of the possible theoretical underpinnings of how contextual factors, and explicit and Benefits of a realist approach M Mackenzie et al implicit mechanisms within the intervention might be related to success in both smoking cessation and weight management. The aim of this stage was to propose a series of theories about who might benefit and why. Theories in this context include both those with an existing evidence base emerging from the academic literature (such as Stages of Change) and the 'hunches' that develop through more experiential practice knowledge. The following example taken from this study illustrates how these two types of theories are brought together. The Transtheoretical Model predicts that participants in behaviour change programmes who are in the 'action' stage are more likely to successfully achieve the desired intervention outcomes. However, the evidence shows that this prediction holds true for some but not for others (DiClemente et al., 1991; Herzog et al., 1999; Courneya et al., 2001; De Vet et al., 2008) . The experience of the smoking cessation advisors in this study offers potential refinements to the model. They suggest, for example, that those at 'precontemplation' and 'contemplation' stages at the start of the intervention may derive particular strength from group support and make early gains through a process of increased self-efficacy. This might stimulate progress to the 'action' stage and hence, successful weight management. The important issue for a realist approach is that the evaluation does not simply depend on practitioner views of why the intervention might work and on outcome data on levels of Benefits of a realist approach M Mackenzie et al weight maintenance in isolation; instead, it uses implicit hypotheses emerging from the former and tests these using the latter. For example, mechanisms that may inhibit weight management efforts of participants from disadvantaged areas, such as poor social support, lack of motivation and prioritization, which have been identified both in literature and practitioner experience can be traced along the causal pathway to outcomes.
The approach also helps to tease out competing mechanisms that might play out within the programme. For example, one might speculate that a spirit of competitiveness could be released by group interventions. This could trigger positive outcomes for more confident individuals who value group acceptance, but limit success for those who are less confident and more intrinsically motivated. Therefore, the self-same component of the intervention potentially triggers different responses in different contexts. Again, this presents the evaluator with a further range of potential CMO configurations for testing.
Although realistic evaluation is not alone in suggesting that evaluators need to be alert to the possibility of interventions having unintended negative consequences, the approach does place a particular emphasis on this role (Pawson and Tilley, 1997) . One such unintended consequence that this study may need to consider is the conundrum faced by many policy and programme planners, which states that activities aimed at decreasing health inequalities can be responsible for increasing the health divide as those most in need are often the least able to take up support. Within this study, participant data can be used to track the progress of different subgroups through the intervention.
The second step for the evaluation team was to map the myriad of potential CMO configurations that arose from step one and to make a judgement about which ones could feasibly be studied within the current evaluation. Table 1 provides a flavour of the different kinds of configurations (or mini hypotheses) relevant to the evaluation of the nutritional study. These need to be specified in such a way that the theorized causal pathways can be traced and either confirmed or refuted.
The third step requires a testing of these pathways using both qualitative interview data, such as perceptions of success from the perspective of participants and practitioners, and quantitative data, such as group attendance, cessation and weight maintenance outcomes and relapse. For example, using interviews with participants and advisors, the evaluation might examine how mechanisms, such as competitiveness and peer support, within the groups influence participants' weight management efforts. In addition, data collected through monitoring and outcome measurement (for example, attendance at group sessions, self-reported changes in diet and physical activity and changes in weight) can also be used to examine the influence of group support on the weight management process. Finally, realistic evaluation as with other theory-based approaches also encourages the evaluator to use process and outcome data to assess whether an intervention has been delivered appropriately. Data might include views of those delivering the programme and quality assessments of training materials. This is important in the event of an intervention being found ineffective as it helps to distinguish between failings in implementation and in core theoretical assumptions. (Prochaska, 2009) .
Analyses of data within a realistic evaluation approach follow the requirements of more traditional approaches. They are determined by the nature of the data collected and the research question that is asked. They differ only in so far as they are concerned with chains of evidence-qualitative and quantitative.
The final step within the context of a single evaluation is to use the linkage of process and outcome data to refine theory about what works for whom in which circumstances. For example, by tracing the influence of mechanisms triggered by group interaction on weight management outcomes of different types of participants, a clearer understanding will be gained about which types of participants are likely to benefit, why they will benefit and in which circumstances they will benefit.
It is important to realize that knowledge cumulates slowly and in small stages. Pawson and Tilley (1997) emphasize the painstaking way in which CMO configurations can be tested Table 1 Examples of context-mechanism-outcome hypotheses regarding the nutritional intervention
Context Mechanism Outcome
Participants in the early stages of behavioural change
Encouraged by group support, participants may succeed in making small changes to their diet and physical activity, which in turn may cause them to progress to the 'action' stage in which they actively seek to improve their diet and physical activity | Participants with low motivation and self-efficacy
May be reluctant to attend and participate in classes and this may prevent them from developing a rapport with other group members and the advisor, which may further decrease their motivation X Group with motivated participants that have a good rapport with each other May share ideas, experiences and support one another, which may encourage them to keep making changes, limit relapse and motivate them to attend further sessions over time by claiming that the aim of realist evaluation is to 'learn more and more about less and less.' In other words, the different kinds of theoretical advances that are made will offer lessons about programme improvement that are less applicable at the general and population levels, but are more relevant to particular types of situation.
Conclusions
Post-cessation weight gain is a barrier to smoking cessation; although many interventions have attempted to tackle this problem with varying degrees of success, the socio-cultural and psychological influences involved in attempting a dualbehavioural change are still not clearly understood (Pirie et al., 1992; Danielsson et al., 1999; Perkins et al., 2001; Marcus et al., 2005; Ussher, 2005) . The purpose of evaluation is to inform policy and practice. To suggest policies that can effectively achieve their objectives, continuous knowledge refinement is required. This nutritional intervention, which is being offered to smoking cessation participants, highlights the need for realistic evaluation within a translational research process that integrates qualitative and quantitative research skills and is informed by an understanding of basic science research on energy balance and addictions (Lean et al., 2008) . By cumulating evaluative evidence from linked interventions into an evaluation and improvement cycle, an understanding of how contexts, mechanisms and outcomes are interconnected in this dual-behavioural change process can become more focused, and subgroups of participants that need to be targeted differently can be identified. The use of realist approaches to frame evaluations of interventions aiming to positively influence dual-behaviour change offers the opportunity to learn about the combinations of the type of participant, context and delivery mechanism most likely to produce the desired outcomes.
